Early on, discrete environmental concerns were considered independent problems that required specifically tailored solutions. Commissions, committees, and regulatory bodies with narrow charges proliferated, often in the wake of disasters, scientific advances, or legal battles that publicized the importance of environmental action in a particular area. For example, the first major environmental measures were taken in New York State only after health care providers revealed that poor sanitation was directly correlated to the epidemics that plagued the nation. Very early on, Dr. Joseph Brown in 1798 recognized the link between disease and sanitation, and led the movement to establish the first sanitary reservoir within New York City limits. The warnings of medical professionals were reinforced by engineers, who argued that investment in infrastructure would yield monumental health (p. 793) benefits. These predictions led to the construction of comprehensive sewer systems and water supply storage and transmission systems across the state.
Scientific discovery also played a role in bringing about the regulation of harmful pesticides. Less than a decade after Rachel Carson's acclaimed Silent Spring revealed the damaging effects of pesticides like DDT, New York led the nation in promulgating pesticide regulations in 1970 and a ban on DDT in 1971. A year later, the national government followed, enacting the Federal Insecticide, Fungicide, and Rodenticide Act. The state continued to strengthen pesticide standards throughout the 1980s and 1990s as scientists found safer ways to control pests.
Advances in science have also laid the groundwork for air quality protection in New York. Though the scientific basis for acid deposition was first discovered in the nineteenth century, it was not until the 1960s that scientists began to study the effects of acid rain in the United States. After research revealed the deleterious effects of acid rain on health and the environment, the state implemented measures to curb emissions. In recent years, science has also revealed the harmful effects of greenhouse gas emissions on the global climate. New York, in the absence of effective federal and international controls, has responded in numerous ways, including participation in the Regional Greenhouse Gas Initiative.
Science is important as a driver of environmental policy, but public opinion is even more important. Initial efforts to preserve New York's wilderness areas began in the early nineteenth century as painters and writers spread the news of the sublime beauty of the vast expanse of untouched land in New York's North Country. Enthralled by portraits in words and paint, wealthy urbanites flocked to the Adirondack region to experience nature directly; the sportsmen among them purchased and preserved large tracts of land so they would be available for hunting rather than logging.
Initially local governments were responsible for matters now regarded as the subject of environmental policy. State government entered the environmental regulatory arena in response to the growth in size and scope of problems related to land use, and water and air pollution. While legal and regulatory action by New York State government persists in playing a vital role in environmental regulation, the federal government (in all three of its branches) and municipal governments remain major forces in the protection of the state's natural resources. The National Environmental Policy Act (NEPA), the Clean Water Act, the Clean Air Act, and numerous other federal statutes have provided key tools for protecting New York's environment. Furthermore, municipalities remain the central decision makers on land use matters in New York. The State Environmental Quality Review Act (SEQRA) requires municipalities to consider environmental impacts, mitigation, and alternatives prior to approving any action that may have a significant effect on the environment. Under SEQRA, municipalities play a fundamental role in environmental and land use regulation.
New York City
Settlers in the colony of New Amsterdam on the southern tip of Manhattan were impressed with the plentiful water resources of New Amsterdam and reported that "waterfalls, streams and brooks … provided good drinking water and were all very clear and pure." After the first public well opened to accommodate the growing population in 1677, the city directed the residents lining each street to excavate and maintain community wells. Early New Yorkers also drew drinking water from Collect Pond, a 48-acre freshwater lake situated near present-day Foley Square. By the 1740s Tea Water Spring (located just northeast of Foley Square) was rumored to dispense the cleanest water in the city, and vendors earned the name "teawater men" as they traversed the city's streets carrying casks of spring water for sale at one cent per gallon. Although innovative designs for an engineered city reservoir (p. 797) first emerged in 1776, the Revolutionary War frustrated immediate development. More than 20 years later, the city finally contracted with the Manhattan Company to construct a 500,000-gallon reservoir, complete with an integrated network of wooden mains, that would initially supply more than 400 families with drinking water.
The new reservoir alleviated pressure, however most New Yorkers remained dependent on private wells, Collect Pond, and Tea Water Spring. The city's population soared between 1790 and 1830, which led to the degradation of the city's water resources. With Collect Pond and Tea Water Springs in disrepair, and only one major reservoir and 250 Subscriber: Columbia University; date: 13 June 2016 wells serving nearly 100,000 New Yorkers, the city's residents feared deadly water shortages.
Without a comprehensive waste management or sewage system, the filth and refuse that accumulated in the city's thoroughfares ran freely into drinking water sources. In 1798 the fouled water supply led to a yellow fever epidemic that resulted in 2,000 deaths. More than 30 years later, the Asiatic cholera epidemic of 1832 took more than 3,400 lives. In addition, small and midsize city fires brought the realization that additional sources were needed for the protection of life and property. The first reservoir for firefighting purposes was built at Broadway and 13th Street after an 1828 fire raged across the city and destroyed $600,000 worth of property.
New York City's Common Council established a permanent Water Commission to propose and consider options for water supply development. The Water Commission recommended the construction of the Croton Reservoir and a 42-mile aqueduct that would connect the reservoir, located in Westchester County, to the city via four receiving and distributing reservoirs within the city limits. Following public approval in 1834, and a period of temporary local opposition to property acquisition, the Croton system was finally completed in 1848.
As population and water demands grew after the Civil War and throughout the late 1800s, New York City continued to build new aqueducts and reservoirs. In 1884 an Aqueduct Commission was appointed to consider constructing a deep subsurface aqueduct that would triple the carrying capacity of the 42-year-old Croton Aqueduct and tie together the haphazard network of existing reservoirs. In 1891 the New Croton Aqueduct, then the largest water conduit in the world, began carrying water from the Old Croton Reservoir to the city. By 1905 the 1.9-billion-gallon New Croton Reservoir was completed and the available daily water supply of the Croton system soon exceeded 400 million gallons.
After the creation in 1898 of Greater New York, a regional government incorporating three cities and numerous towns into (then) four counties, continuing shortages made it painfully clear that the consolidated city lacked an adequate water supply. Attention turned further north, to the untouched creeks and rivers nestled in the foothills of the Catskill Mountains. Over vehement local opposition, the Ashokan Dam and the Catskill Aqueduct were built to deliver 550 million gallons each day to the existing New York City system through connections in Westchester and Putnam Counties. Construction of additional dams and conduits (p. 798) proceeded in the Catskills for the next four decades. Attention then turned to the Delaware River watershed, where, after a dispute with New Jersey, the city completed four more reservoirs between 1950 and 1964. By the late 1980s nonpoint source pollution-from farms, septic fields, construction runoff, and other sources-posed a serious threat to the hard-won network of reservoirs. In 1989 the EPA responded to growing national concerns about water supply contamination by promulgating the Federal Surface Water Treatment Rule, which imposed stringent filtration standards on state and city water systems. Faced with an enormous fiscal burden of developing a $9 billion plant to filter the 1.2 billion gallons of water that it used each day, the city sought to make use of the rule's exemption that permitted comprehensive watershed protection and stringent water quality standards in lieu of filtration.
Initially the state promulgated a mandatory regulatory regime that would bring the Catskill and Delaware watershed into compliance with EPA's rigorous requirements. The regulations imposed severe restrictions on the local economy; many Catskill, Delaware, and Hudson River Valley residents were outraged that, once again, substantial benefits had been conferred to New York City at their expense. Eventually the collective local voice was heard and, after a key 1993 shift in New York City's leadership, Mayor Rudolph Giuliani encouraged the development of a voluntary system for ensuring watershed security. After several years of negotiation, a memorandum of agreement committed New York City to funneling more than $1.4 billion into the Catskill region for land acquisition and water pollution controls. Controversy continues, however, as many residents of the watershed area resent the restrictions on the development of their communities, and the City of New York remains eager to avoid the expense of building a filtration plant.
New York City's water system was regional in design, begun at a time when much of the land in the city was still undeveloped. Over the century since it was started, suburban development has extended far beyond the city's boundaries, with cities, towns, and villages in counties bordering the city facing their own water supply problems. As for itself, New York City continues to demand an extraordinary amount of water to supply its growing population. Today, these needs are satisfied by 19 reservoirs and three controlled lakes, with an approximate capacity of 580 billion gallons. Delivered primarily by gravity, only 5 percent of the water is regularly pumped, although droughts have required substantial fluctuation in pumping practices. Even with more than a century of vigorous water resource development, New York City continues to search for new ways to ensure water security for its citizens. The newest piece of New York City's intricate water supply scheme is a third major delivery tunnel connecting the city to its network of northern reservoirs and providing protection against failure of the existing old tunnels. With costs soaring to an unprecedented $6 billion, Tunnel No. 3 is the largest capital construction project in New York City's history, one of the most sophisticated engineering feats in the world, and is not expected to be completed until 2020. brings water down from a 12,000 square mile watershed to the north. Unlike the Great Lakes region and midwestern aquifers, which frequently experience droughts and water shortages due to overpumping, the Hudson River Valley is one of the few areas of the United States where precipitation increases are anticipated in the future. The region has developed sustainable water use principles to maintain the area's current status, initiated programs to reduce point source pollution, mandated storm water management techniques, implemented aquifer pumping test protocols, encouraged watershed organizations, and created the Hudson River Estuary Program. Today, Hudson River Valley counties continue to work to reduce sources of nonpoint source pollution, replace aging infrastructure, and require well testing, among other preservation mechanisms, in order to safeguard the region's unique water resources.
Northern and Western New York
New York City was not the only city establishing and expanding its water resources in the nineteenth and twentieth centuries. Many New York cities have followed New York City's lead in aggressively acquiring drinking water supplies for their residents by switching from a system of private and public wells to engineered reservoirs.
In the mid-nineteenth century, families living in Rochester accessed drinking water at communal wells. The well water quality was so poor that the Board of Health Report of 1875 stated that "we have few wells in our city that are fit for use, and in the densely populated portion they are almost without exception, absolutely unfit." Finally, in 1872, after 30 years of foiled plans for private development of an engineered reservoir, the city passed an act that authorized the construction of a municipally owned and operated reservoir and aqueduct. Completed in 1876, the 120 million gallon two-basin system, Mile, now called Rensselaer Lake, was decommissioned as a primary water supply in the 1920s and has now been transformed into a recreational haven for the residents of Albany, complete with boating, hiking, and fishing.
Great Lakes
The Great Lakes form the world's largest source of freshwater and contain 95 percent of the freshwater in the United States. Three million New Yorkers rely on Lake Ontario or Lake Erie for potable water. Unfortunately the Great Lakes have been compromised by shoreline development, waste disposal, water supply extraction, and pollution from mining, cargo ships, and commuter ferries. Perhaps most notably, the Great Lakes region is home to 60 percent of the world's automobile and steel manufacturers. The resulting pollution has had a detrimental effect on the water quality of the entire region. No different than other colonial settlements, New Amsterdam did not provide public services. One result was that household waste, typically disposed of in the streets, often found its way into the Hudson and East Rivers. As the population expanded in the eighteenth century, New Yorkers began to rely on private privies and cisterns. However maintenance was unpleasant, and accumulation and overflow was chronic. By the late eighteenth century, New York City's Common Council devised a system under which residents of each street might submit a collective application for the construction of an open sewer, with special assessment costs imposed on those who desired the improvement. Some wealthy individuals and private companies embarked on the construction of underground conduits that eventually crisscrossed the city, but most New Yorkers could not afford the hefty subscription costs.
By the nineteenth century, many cities had established public works departments to cart garbage and clean streets, but they proved to be little better than prior individual efforts, often dumping the bulk of waste directly into waterways. To make matters worse, the industrial presence in New York flourished and tanneries, pulp mills, and industrial manufacturers released large quantities of chemical byproducts into the waters.
Physicians and engineers lobbied for a comprehensive water-carriage system that would integrate waste management infrastructure with existing storm water sewers and allow waste to be flushed away by water.
The long-awaited completion of the Croton Aqueduct, which introduced significant water supplies to the city in 1842, made water-carriage waste disposal a possibility. Political clashes ensued between the Common Council, which retained its historic role of sewage site approval, and the Croton Aqueduct Department, which was formed in 1849 to oversee public works management for water supply and waste removal. With the help of the state, the Croton Aqueduct Department won the battle, and by the end of the 1860 the city had installed 271,000 liner feet of underground sewers.
However, New York City's efforts to integrate the haphazard storm water system with the new sewage system brought complications. Problems arose when antiquated storm water sewers were used to connect household drains to new waste carriage sewers, without regard for pipe placement, capacity, gradation, or pressure. The city's attempts at systematic integration resulted in a poorly coordinated system that failed to implement basic principles of sanitation engineering.
The responsibility for drinking water quality was transferred from cities to the State Department of Health in 1885, but dumping and poor sewage infrastructure continued to haunt the state throughout the twentieth century. By the 1920s, New York City's combined sewage system had proven disastrous. It did not implement any treatment mechanisms and "virtually all of the city's raw sewage was dumped directly into New Yorks' rivers and bays." Several studies revealed the shockingly poor water quality of the New York City harbor. In 1935 New York City established (p. 802) the state's first sewage treatment plant on Coney Island. While some municipalities across the state followed New York City's example and began to develop a treatment infrastructure, progress was tentative. Technology was developing and construction costs were typically borne solely by the municipalities. During periods of heavy rain, older cities like New York City and Albany, which had combined storm water and sewer systems, continued to release untreated combined sewage overflow into water bodies.
A 1934 Supreme Court decision ordering New York to stop all ocean dumping led to increased concern about water pollution in the tristate region. In 1935 New York joined with New Jersey and Connecticut to form the Interstate Sanitation Commission. The mission of the commission was to perform studies and promulgate regulations to control future pollution and abate existing pollution in New York Harbor and adjacent waters.
Despite the measures taken by the commission throughout the 1930s, New York continued to face water pollution problems and, by the 1940s, it was clear that regulatory action would be necessary.
Federal Action
By the 1940s New York was far from alone in fouling its waters. Congress took notice and, in 1948, passed the first version of the Federal Water Pollution Control Act (FWPCA). Although it did not establish a mandatory regulatory scheme, it did provide federal grants for the implementation of state programs to eliminate pollution and improve sanitary systems. The practical force of the FWPCA's initial goals was strengthened with the FWPCA Amendments of 1956, which established a major federal grant system to improve sewage treatment across the United States. 
Wetlands
Historically wetlands were considered unhealthy, insect-breeding swamps that were not naturally tailored for productive use. Disdain for swamps led to a policy of aggressive destruction to make way for agriculture and development. Drain-and-fill operations were understood as a sign of progress and were often subsidized by the state and federal governments. In time, however, science revealed that these features-now relabeled wetlands-provide vital ecosystem services, including flood control, erosion prevention, pollution treatment, and species habitat. But by 1980, approximately 60 percent of New York State's wetlands had been annihilated.
Federal action began with the enactment in 1972 of section 404 of the Clean Water Act (as the FWPCA came to be known), which required those seeking to fill wetlands to obtain a permit from the U.S. Army Corps of Engineers. Around the same time New York created the Wetlands Task Force to define the contours of the state's wetland policy. Governor Rockefeller vetoed the 1972 Tidal Wetlands Act, based on the task force's recommendations, citing unease about the elevation of environmental concerns over economic realities. A year later, legislation to protect tidal wetlands was reintroduced and eventually passed, though with several important concessions. New York's Tidal Wetlands Act of 1973 required the DEC to maintain an inventory of tidal wetlands, mandated developers to obtain rigorous permits, and placed a temporary moratorium on As urban New Yorkers enjoyed Olmstead's historic metropolitan haven, the logging industry quietly exploited much of the forested land in the north of the state. Although logging initially began as a locally owned industry, by 1860 a large-scale commercial logging industry had destroyed expanses of forest across much of the Adirondack region. New York State led the nation in the production of lumber in 1850, but by the turn of the century, unsustainable clear cutting, widespread forest fires, and poor resource management caused the state to drop to seventeenth place.
Opposition to the logging industry only gained widespread popular strength when the threat of forest fires and runoff promised to interfere with commercial interests. After valuable white pine and spruce trees were removed, flammable concentrations of unwanted debris, brush, and bark were left to cover the forest floor. Raging forest fires, commonly ignited by engine sparks from passing trains, resulted in the complete destruction of the remaining vegetation. Without forest cover, runoff swept the barren land, causing fluctuating flood and drought conditions on the state's vital waterways. New York City merchants, who relied on the Hudson River, the Mohawk River, and the Erie Canal to maintain a competitive advantage over Midwest merchants, grew alarmed by the looming threat to commerce. This concern resulted in an improbable partnership between the state Chamber of Commerce and preservationists to pressure the state government to take measures to protect forestland.
The state government first responded to the logging crisis in 1868 when it established the Fisheries Commission to study the impact of logging on fish and water supplies.
This commission failed to recommend any decisive action. Concern was aggravated in 1872 when Verplank Colvin, a lifelong advocate of conservation, published an account of his ascent of Mt. Seward, in which he warned that the "steadily diminishing flow of water in principal canals and rivers … threatened commerce." Like Ebenezer Emmons's Natural History Survey, Colvin's descriptive prose helped make conservation a priority for the people of New York.
In 1872 the legislature recommitted the state to addressing the perils of deforestation by creating the Commission of State Parks to investigate whether the state should acquire land in the northern timbered region for conversion into a public park. The commission recommended that the state establish "a park that would be (p. 805) managed not as a wilderness but as a working forest, with controlled logging and replanting." Again, no action was taken.
Niagara Falls Reservation
French missionaries in the 1670s were the first Europeans to note the astounding beauty of Niagara Falls, but the movement to preserve the western treasure did not take root until nearly 150 years later, when the literary and artistic community condemned the onslaught of developers who flocked to the region to take advantage of the breathtaking views and hydraulic resources. Eventually the urgent message of artists and writers was heard by environmental activists, including Frederick Law Olmsted, the father of Central Park.
Olmsted, who spent many childhood summers in the Niagara area, rallied support, and eventually turned to Canada's Lord Dufferin for assistance. Dufferin proposed the first international park to New York's governor, Lucius Robinson, in September 1878. With the support of Governor Robinson, the state legislature instructed the Commissioners of the State Survey to determine what measures would be necessary to successfully preserve Niagara Falls. The commissioner's special report, though hesitant about Dufferin's proposed international park, recommended that the state acquire the land necessary to protect the scenery of the falls. 
New York Forest Preserve and Adirondack Park
As with the Niagara Region, the movement to preserve the Adirondacks was initially fueled by the literature and art that memorialized the breathtaking landscape. This romantic tradition began with European intellectuals like Rene de Chateaubriand, who wrote the absence of roads, towns, laws and kings filled him with a "sort of delirium." The Adirondacks soon became a popular resort destination for the urban elite. The most privileged families built luxurious private lodges and castles, and many others took advantage of hotels and resorts that opened for operation in the 1860s. After a stay in the Adirondacks as part of his own treatment for consumption, Dr. Edward L. Trudeau was so impressed by the health benefits of the mountain air that he opened a tuberculosis sanitarium on Saranac Lake in 1884. Within months Trudeau's "wilderness cure" had become world renowned, and many other sanitariums opened as patients flocked to the Adirondacks in hope of a cure.
In 1884 the legislature established a Forest Commission to investigate and report on the prospect of developing a statewide system for forest preservation. The next year, Governor David B. Hill signed the New York State Forest Preserve into law to ensure that "within the Forest Preserve counties all the lands owned by the state, or lands which might subsequently be acquired were to be … kept forever as wild forest lands … and no part of it was to be sold, leased nor taken by any person or corporation, public or private." The objective was not only to protect public land, but to gradually acquire private land through bonds and tax defaults in order to ensure its preservation.
It soon became clear that the state could not acquire the amount of private land requisite to achieve an uninterrupted block of forested land. Therefore the legislature enacted the Adirondack Park Enabling Act of 1892, which instructed the Forest Commission to draw a "blue line" that carved out the borders of an Adirondack Park from the initial Adirondack Forest Preserve. Within these smaller, more manageable boundaries, the state focused its land acquisition efforts. While the 551,000 acres of publicly owned land within the blue line was to be "forever reserved for the use of all people," the fate of more than 2.3 million acres of privately owned land in the preserve continued to be a contested issue over the course of the twentieth century.
In the immediate aftermath of its passage, advocates of the State Forest Preserve and Adirondack Park were alarmed by the legislature's loose interpretation of the 1892 act. Their concern culminated with the meeting of a state constitutional convention. In 1894 voters reaffirmed their desire to protect the State Forest Preserve, and Adirondack Park, when they ratified a new state constitution that included the famous Forever Wild clause:
The lands of the State, now owned or hereafter acquired, constituting the Forest Preserve as now fixed by law, shall be forever kept as wild forest lands. They shall not be leased, sold, or exchanged, or be taken by any corporation, public or private, nor shall the timber thereon be sold, removed or destroyed.
Despite the monumental significance of the Forever Wild clause, it became vulnerable to attack as industry and property owners challenged the extent of its (p. 807) protection. Interests that initially combined forces to protect the forestland discovered that each group held divergent ideas about how the land should be managed. Pure preservationists faced an uphill battle against conservationists, recreationalists, and those from industry, most of whom believed that some cutting should be allowed to provide road access, hiking trails, accommodations, reservoir construction and scientific forest management experiments. In 1899 the New York Times Environmentalists were infuriated, and warned that the Adirondacks region was "entering … an era of unbridled land speculation and unwarranted development that may threaten the unique open space and wilderness character of the region." A Commission on the Adirondacks in the 21st Century, created by Governor Mario M. Cuomo in 1989 and chaired by Peter A. A. Berle, recommended a moratorium on development in select areas and extensive public land purchases, and published a comprehensive map, but no action was taken.
Catskills Park in the Twentieth Century
Environmentalists and locals feared that the close proximity to New York City, the dense population, and the lasting effects of deforestation would make "the depredation of forest preserve lands resulting from incompatible uses … a more serious problem in the Catskills" than in the Adirondacks. The problem was aggravated by the absence of regional planning and local land use controls. As of December 1974, only 71 of the 160 towns, villages, and cities in the Catskills had zoning ordinances or planning boards with subdivision regulations, and those that did permitted large population increases without much regard for the protection of natural resources. Formed in 1969, the Catskill Center for Conservation and Development, the Catskills counterpart of the Association for the Protection of the Adirondacks and the Adirondack Council, demanded local and statewide regulatory protection to defend the Catskills Forest Preserve and Park against private exploitation.
In 1971 the legislature established the Temporary State Commission to Study the Catskills to seek ways to protect the region from unplanned growth and to propose measures to assist local governments in ensuring that the development of private lands would be consistent with the preservation goals of the Forest Preserve and Catskill Park.
The commission recommended a regional comprehensive plan (p. 810) for the regulation of private and public land use and an economic development program for the Catskills region. While many of the commission's recommendations were adopted, including a master plan for the management of state land, the regulations implemented in the Catskills were much less extensive than those promulgated to protect the Adirondacks. 
Long Island Pine Barrens Preserve
Located in Suffolk County, the Pine Barrens covers more than 100,000 acres and is the largest remaining remnant of a forest that once blanketed 250,000 acres. It is the home to thousands of plant and animal species and the site of vast underground aquifers that supply the drinking water for most of Long Island. In the 1970s the state recognized the aesthetic and functional value of the Pine Barrens and initiated the creation of a greenbelt through aggressive public land acquisition.
The barrens was threatened in 1978 when a free trade zone to stimulate development was proposed. The Long Island Pine Barrens Society (LIPBS), founded a year earlier by three environmental science students, worked to oppose the free trade zone and other development plans by investing in scientific research, public education, and advocacy. Opposition to development gained momentum in 1984 when the legislature created the Pine Barrens Review Commission. Two years later, voters affirmed their commitment to the preservation of the Pine Barrens when they approved a small sales tax increase to fund 28 new park sites and the protection of 4,000 additional acres under a Suffolk County open space program.
Nonetheless, development pressures led to increased private land acquisition and demands for expedited approval of subdivisions and other construction in the Pine Barrens. In 1989 LIPBS filed a lawsuit against the Suffolk County Department of Health and municipal zoning boards to require the preparation of a comprehensive environmental impact statement prior to development approval. The LIPBS persisted in its litigation campaign against development projects. After extensive negotiations among developers, environmentalists, and government officials, the legislature adopted the Long Island Pine Barrens Protection Act, which mandated the production and implementation of the Central Pine Barrens Comprehensive Land Use Plan.
Land Use and SEQRA
Land use regulation has long been a local function in New York. New York's "home rule system" is thought to facilitate direct political accountability and encourage community involvement in local matters. Some find its roots in the state constitution, affirming "effective local self government" as one of the "purposes of the shift land use oversight remain highly controversial, and the bulk of regulatory authority remains in the hands of New York cities, towns, and villages.
While local governments are ultimately subject to the state, the current state constitution's article IX, the Bill of Rights for Local Government, provides localities a broad grant to enact land use ordinances that are in furtherance of their police powers.
Furthermore, New York's Town Law, General City Law, Village Law, and General Municipal Law empower local governments to establish a plethora of land use controls, including zoning ordinances, comprehensive master plans, subdivision controls, official maps, capital improvement programs, historic districts, and environmental controls.
New York State also vests limited land use authority in the state's 62 counties.
However, the emphasis on local autonomy makes regional land use controls in the Adirondacks and the Long Island Pine Barrens the exception.
Notwithstanding the constitutional and statutory provisions that vest authority in local government, New York State has gained power in land use decision making through environmental statutes and regulations that govern specific areas. Tidal wetlands, freshwater wetlands, mined land reclamation, and other initiatives dealing with water supply and sewage disposal have been the subject of statewide regulation.
Environmental Quality Review
The National Environmental Policy Act (NEPA), signed into law on January 1, 1970, was the first of the great modern environmental statutes. NEPA requires every federal agency proposing a major federal action that may significantly affect the quality of the environment to prepare a detailed statement assessing the environmental impacts and potential alternatives of the proposed action. NEPA also established the Council on Environmental Quality, which was empowered to promulgate binding regulations to guide federal agencies in the application of NEPA's requirements. While decades of case law reconfigured the contours of NEPA, the basic premise of requiring consideration of environmental consequences remains.
Prior to the creation of the DEC in 1970, responsibility for conducting environmental analysis of proposed development was vested in the individual permitting departments.
In 1970 the Office of Environmental Analysis within the DEC assumed this responsibility. The governing DEC regulations were broad; they required the applicant to submit an environmental impact assessment for any proposed project that required a DEC permit, regardless of whether it may have a significant impact on the environment. provide applicants (p. 812) with sufficient guidance on the standards by which permit applications would be reviewed.
The following year the state legislature passed SEQRA. Much like NEPA, SEQRA imposed broad procedural requirements mandating the preparation of an environmental impact statement prior to agency approval of any action that may have a significant effect on the environment. Critics of SEQRA have argued that the statute creates administrative red tape, impedes economic development, and fails to provide sufficient guidelines on the circumstances under which proposals will be accepted. There is little question, however, that the SEQRA review process and its accompanying public participation requirements have injected environmental considerations into governmental decision making at every level in New York. SEQRA documentation has become the framework around which state agencies and local governments learn about and consider environmental impacts of proposed actions. SEQRA has also been the most fertile source of environmental litigation in the New York State courts.
Hazardous Waste and Radioactive Waste
New York State became America's industrial heartland during the nineteenth century, driven by coal-fired factories and a massive, willing immigrant workforce. By 1900 New York accounted for one-sixth of the national industrial output. Moreover, as the twentieth century began, the potential to harness the immense hydraulic power of Niagara Falls made the western region the capital of the state's burgeoning industrial economy. Nikola Tesla, the Austrian-born inventor of alternating current, predicted in the mid-1880s that the electricity generated at Niagara would someday power the streetcars of London and the streetlights of Paris. By 1914 a hydraulic canal at the falls, first conceived in 1847, was supplying more than 130,000 horsepower for the rapidly growing industrial presence there. Cheap and accessible energy transformed the region into the world's largest producer of electrochemicals and a major center for the processing of metals, insecticides, pesticides, pharmaceuticals, and hundreds of other chemicals and abrasives. Under domestic and international competitive pressures, manufacturing industries departed, and the jobs they created went with them. But their waste was left behind. By the 1970s, the once prolific industry had long since departed, but the state faced a multibillion dollar hazardous waste cleanup problem. Then, in 1977, heavy rains brought to the surface in residential backyards, basements, and school playgrounds some of the 21,000 tons of toxic chemicals that Hooker had buried. Testing revealed that the sludge consisted of 82 industrial chemicals, 11 of which were suspected carcinogens. The country rallied behind local resident Lois Gibbs, who gave voice to the families' belief that they had suffered horrific health effects from the chemicals.
After visiting Love Canal, Governor Hugh Carey announced that the state would buy the homes of many of the families affected by the contamination. In 1980, a presidential election year in which New York was in play, President Jimmy Carter announced that the federal government would finance $15 million for the purchase of the remaining homes. The crisis at Love Canal became a national symbol for the problem of toxic waste disposal and helped inspire the nation to enact federal and state legislation in the late 1970s and 1980s.
West Valley
In the late 1950s, after the federal government enacted the Atomic Energy Act, states were encouraged to pursue a policy of peaceful nuclear energy development. Eager to take advantage of federal assistance, New York initiated plans to develop an atomic industrial area in its economically challenged rural southwestern region. In 1961 the state acquired 3,345 acres of land in Cattaraugus County and leased the site to Nuclear Fuel Services (NFS) for reprocessing of nuclear fuel and disposal of commercial radioactive waste. The facility's 600,000 gallons of high-level radioactive waste was stored in underground concrete-encased stainless steel containers. In the first few years of operation, NFS experienced a filter blowout and other incidents that led to the radioactive contamination of nearby creeks. Unsure about the future of nuclear energy, 
(p. 814) PCBs In the Hudson
Over the course of 30 years, beginning in 1947, General Electric (GE) released large quantities of polychlorinated biphenyls (PCBs), generated in the course of manufacturing capacitors and other electrical equipment at its Fort Edward and Hudson Falls plants, through wastewater outfall pipes and fractured rocks into the Hudson River. The EPA determined PCBs were probably carcinogenic, and in 1976 their use was banned. One year later GE stopped actively discharging them (though some continued to seep out). However, the impact of contamination endured and commercial finishing was banned on the Hudson after high concentrations of PCBs were measured in striped bass and other species. After a very long, noisy political and legal controversy that pitted GE and many of the communities in the upper Hudson River area (which would be affected by a long dredging campaign) against the EPA and many environmental organizations, the EPA ordered GE to dredge the Hudson to remove the PCBs. Dredging began in 2009.
State and Federal Action
When New York State's environmental apparatus was restructured in 1970, resources for hazardous waste management were not included in the DEC's budget. The legislature vested DEC with regulatory authority over the storage and discharge of hazardous substances in 1972, but did not provide funding. Finally in 1974, $500,000 was appropriated to create the Division of Solid and Hazardous Waste.
However, until 1980 the state funded only one full-time hazardous waste position. The program has had problems with cumbersome administrative processes. Additionally, the tax credit formula allowed some large developers to reap hundreds of millions of dollars in credits for very modest cleanups. Amendments to the BCP enacted in 2008 addressed some but not all of these problems. 
Municipal Solid Waste
Nineteen million New Yorkers dispose of approximately 14 million tons of refuse annually. The state's transformation, with the help of its localities, of the management of municipal solid waste (MSW) is regarded as one of its greatest environmental success stories. This is an area in which New York has led the nation.
Decades of unrestrained dumping, without regard for environmental and health consequences, led to the operation of approximately 1,600 unregulated open dumps across the state operated exclusively by local governments.
To make matters worse, many municipalities built landfills on what was then seen as remote and cheap swamp land, though today we know these sites are ecologically fragile wetlands. As unlined local dumps aged, they leached toxins into the ground that contaminated New York's lakes, rivers, and groundwater supplies. Within a year, $500,000 was appropriated to create the Division of Solid and Hazardous Waste Management. By 1977 the division's recommendations initiated the first comprehensive state regulations to require all active landfills to obtain site-specific permits.
In the meantime, at the federal level, subtitle D of the Resource Conservation and Recovery Act required (though somewhat toothlessly) all states to devise comprehensive plans for solid waste disposal.
State and federal regulatory controls resulted in a dramatic increase in the cost of landfill operation, and the state and federal government offered grants, no-interest loans, and other incentive programs to subsidize closure costs. Landfills continued to close, and A study commissioned by the State Assembly Ways and Means Committee in 1984 revealed that only 70 of the 426 active landfills had obtained the necessary permits, 61 were under consent order to come into compliance, 48 were known to be contaminating groundwater, and another 200 were believed to be actively releasing pollutants. New York's solid waste problems became international news in 1987 when the Mobro Barge, loaded with MSW from Islip, wandered the seas for 156 days while searching for a place to unload its rotting cargo. Eventually, after six states, the Bahamas, Mexico, and Belize rejected Mobro's load, the DEC arranged for the barge to dock in Brooklyn, where the garbage was burned at the Southwest Brooklyn Incinerator.
The humiliating Mobro incident increased interest in sound MSW management and recycling.
Recycling techniques were initially tested as far back as 1898, when New York City established the nation's first rubbish sorting plant. Although these efforts floundered, they resurfaced in 1943 when Mayor LaGuardia endorsed metal recycling to support World War II under the slogan "save some scrap to kill Japs."
Emphasis again shifted back toward recycling and waste reduction in 1980 when the public outrage over the Mobro incident forced state officials to recognize that arcane methods of disposal had to be replaced.
Governor Hugh Carey made strides toward a renewed emphasis on recycling when he proposed the New York State Returnable Beverage Container Act. Passed in 1982, it required merchants to charge a returnable deposit of five cents on cans and bottles.
The "Bottle Bill," as it was called, provided economic incentives for voluntary recycling and a meaningful source of funds for people of limited means. Despite initial complaints from some consumers, and persistent complaints from many beverage retailers, statewide solid waste volume was reduced by 8 percent. It became clear that the Bottle Bill had achieved great success. Amidst debate, the (p. 817) reach of this bill was extended in 2009 to cover bottled water containing sugar and sports drinks.
In 1988 the legislature passed the New York State Solid Waste Management Act (SWMA). SWMA imposed a comprehensive system of waste management that challenged the historically disjointed relationship that had developed between state and local governments. Under SWMA, municipalities retained responsibility for planning and operation, but were required to develop and submit individually tailored solid waste management plans. Furthermore, SWMA provided financial and technical assistance to municipalities that implemented sustainable strategies like waste reduction, reuse, and energy recovery in their waste management plans.
New solid waste management facilities could not receive state permits unless they were consistent with an approved plan. The state's efforts to encourage recycling bore fruit and, by 1996, the amount of In recent years the state has struggled to maintain the careful balance struck by SWMA between state and municipal waste management policy. This issue was brought to light in March 1991 when a large tractor trailer, owned by a private waste management company, crashed while carrying a cargo of waste originating from Clarkstown, New
York.
Authorities soon discovered that C&A Carbone, Inc., had been covertly operating an independent waste disposal business in violation of Clarkstown's Local Law 9, a flow control ordinance that required all of Clarkstown's solid waste to be processed at the municipal transfer station.
Clarkstown sued Carbone to compel compliance with the city's local law. After success in the state court, the U.S. Supreme Court ruled against Clarkstown and held that the municipal ordinance was an unconstitutional restriction of interstate commerce.
Ironically, New York City was a major beneficiary, as it came to rely on open borders for shipping its waste in all directions, now that its Fresh Kills landfill is closed.
The Supreme Court's C&A Carbone ruling had a nationwide impact in ensuring a market in solid waste disposal, and making it difficult for state and local governments to close their borders to exports and imports of waste. The decision unraveled the historic focus on local solutions to waste management and shifted the discourse to a regional approach. However, in 2007 the Supreme Court took steps to erode the shift toward regionalization when it ruled that municipalities may impose flow control ordinances if they operate solid waste facilities or otherwise act as market participants.
New York City
About one-fifth of New York's solid waste is generated in New York City. Haphazard disposal of household trash long plagued New York and other large cities around (p. 818) the world. In 1874 the development of an innovative incineration technology initiated the birth of systematic burning as a widely accepted waste management technique. Soon thereafter, the United States' first permanent incinerator was built in New York on Governor's Island. To supplement incineration, New York relied on waste reduction plants and piggeries, which would house pigs to eat fresh or cooked garbage. Despite the Federal Marine Protection Act's (1888) ban on ocean dumping, Department of StreetCleaning employees regularly piled the city's refuse on barges, traveled 17 miles out to sea, and shoveled the load into the water.
When sea disposal was interrupted by inclement weather, the city's trash was unloaded on Rikers Island. Public protest led to a Although many advocates rallied for 100 percent incineration, prior experience taught officials that it would take time to revamp the city's incineration infrastructure, and that an intermediate solution to the city's waste problem would have to be found. Armed with a proposal to use city funds to build the Westshore Expressway, Robert Moses struck a deal to build the Fresh Kills landfill in Staten Island in 1946. Initially intended as a temporary facility, in operation for only three years while the city built up its incineration capacity, Fresh Kills remained in operation for more than 50 years. By 1990 the site received more than 14,000 tons of residential and commercial refuse each day; it was the disposal destination for more than one-third of the total landfilled waste in New York State.
A New York City law passed in 1951 required that all new apartment houses have an onsite incinerator. Just nine years later, more than one-third of the city's refuse was burned in 22 municipal plants and approximately 17,000 apartment house incinerators throughout the five boroughs.
After nearly a century of incineration development, the city had finally achieved efficient dependence on the seemingly faultless waste disposal technique. But also in the 1950s consciousness rose about the health hazards of air pollution, and waste incineration was a major source. In 1967 the city passed a law that made unimproved apartment house incinerators illegal. Landfills became the default option.
As late as 1990, 75 percent of New York City's waste and 40 percent of the state's total waste was transported to Fresh Kills landfill for disposal.
Residents of Staten Island were outraged by the odors emanating from the landfill and complained that it had long been operating out of compliance with state law and regulations. But New York City relied heavily on Fresh Kills, and neither the city nor the state took action to propose a viable alternative until 1989, when the state filed an administrate enforcement action to secure an accelerated closure of Fresh Kills landfill. New York City was left without any solid waste disposal capacity; its last municipal incinerator had closed, and there was little prospect of a new one, and no possibility at all of a new landfill. Thus there was no alternative but to export. Instead of a fleet of barges carrying garbage to Staten Island, much larger fleets of trucks crossed the bridges and tunnels taking New York City's waste to landfills and incinerators in New Jersey, upstate New York, New England, and many states to the south and west. The city began planning a system of marine transfer stations to reduce the handling costs and truck traffic. This led to a series of local siting disputes, several of which continue to this day. Today, many smaller transfer stations operate in the city; they are disproportionately located in lowincome and minority communities, leading to concerns about environmental justice.
Meanwhile, New York City's solid waste expenditures have soared as it has had to pay commercial landfills and incinerators to take waste that had previously been cheaply dumped at Fresh Kills.
Air Pollution
New York State has suffered from severe air pollution since the rapid industrialization of the state in the nineteenth century. Factories and, later, electric power plants spewed pollution that created hazy days and brilliant sunsets. The increasing popularity of automobile tourism in the 1930s brought air pollution to previously untouched areas, like the state's treasured forest preserve. As noted earlier, by the 1960s approximately 17,000 apartment house incinerators and 22 municipal facilities were burning more than onethird of New York City's refuse.
To make matters worse, high-sulfur coal had become the chief fuel source for electricity and apartment house heat generation. This led to dangerously high levels of sulfur dioxide, nitrogen dioxide, and particulate matter in the air.
Early concerns about the negative effects of air pollution led to the promulgation of municipal smoke abatement ordinances. The City of Brooklyn in 1895 was one of the first municipalities to enact such a law, and after Brooklyn became a borough of the Greater City of New York in 1898, the consolidated city followed suit.
Despite the appearance of regulatory action, many city ordinances remained unenforced. After New York City released a report that reveled that "New Yorkers lose as much as 45 percent of the sun light at noon by smoke," cities began to invest in science and research.
The state health commissioner requested "the earnest help of every New York citizen in further 
Modern Regulation
In 1963 Congress established a federal program, administered by the Public Health Service, to address air pollution. The modern Clean Air Act was enacted in 1970. In a marked departure from past state and federal approaches, the 1970 law imposed a system of cooperative federalism that directed the EPA to identify criteria pollutants and set national ambient air quality standards (NAAQS), and mandated that individual states devise state implementation plans (SIPs) to meet and maintain those standards. The act also curbed automobile emissions by authorizing the EPA to regulate engine technology and gasoline additives. Vested with considerable authority, the EPA required automobile manufacturers to achieve a 90 percent reduction in carbon monoxide and hydrocarbon emissions, a 75 percent reduction in nitrogen oxide emissions, and a reduction in the use of lead additives. The EPA's lead regulations were upheld by the D.C. Circuit, which held that the EPA does not have to wait for scientific certainty prior to regulation. By 1988 airborne lead levels in New York State had fallen by 90 percent. The EPA and the National Highway Traffic Safety Administration also administer the federal fuel economy standards, which further reduce air pollution by reducing the amount of fuel burned.
The DEC, which had absorbed the air pollution function of the Department of Health with the DEC's creation in 1970, began vigorously addressing the air pollution issue. Almost simultaneously, the booming midwestern energy industry constructed nearly 200 tall emissions stacks, many reaching higher than 500 feet, to allow power plants (mostly burning coal) to escape regional NAAQS regulatory requirements. Pollutants from the socalled big dirties traveled in wind currents to the Atlantic seaboard where they mixed with moisture and air to create acid rain. By the early 1980s the resultant acid deposition was a major health and environmental concern in the northeast. In 1984 New York State enacted the Acid Deposition Control Act (ADCA), and by doing so became one of the first states to address the negative effects of acid deposition on ecosystems, infrastructure, and the economy.
The act mandated a phased reduction of sulfur dioxide and nitrogen oxide emissions at New York facilities and required DEC to set an environmental threshold value for the maximum allowable level of sulfate deposition. The ADCA was a progressive step, but it was fatally limited to establishing controls within New York State, and did not address the transboundary issues that lay at the root of acid deposition.
An interstate solution to acid deposition was finally approved with the passage of the Clean Air Act Amendments of 1990. Congress mandated an incentive-based cap-and-trade system to reduce emissions from large power plants. The system allocated pollution allowances and allowed sources to trade allowances with other sources that could employ pollutant abatement techniques in a more cost-efficient manner. This program has led to a considerable decline in acid rain.
Climate Change
By the 1990s attention was turning to the issue of climate change. In 1992 world leaders gathered in Rio de Janeiro and negotiated the United Nations Framework Convention on Climate Change. President George H. W. Bush supported the agreement, and the U.S. Senate ratified it. However, by 1997, when the principal instrument to implement the framework convention's objectives was negotiated-the Kyoto Protocol-the Senate had become hostile, especially to its provisions imposing binding emissions reduction obligations on developed countries such as the United States and not on rapidly developing countries such as China and India. Thus, while President Clinton and Vice President Gore supported the agreement, they never sent it to the Senate for ratification, as they knew they did not have the votes for its passage. Shortly after taking office in 2001, President George W. Bush disavowed the Kyoto Protocol and signaled that little mandatory regulatory action would be forthcoming from the federal government.
Thus the locus of U.S. activity turned to the states. Governor George Pataki took the lead in forming the Regional Greenhouse Gas Initiative (RGGI), a grouping of 10 northeastern York's aggregation of electric power plants is relatively clean-the state has considerable hydroelectric and nuclear capacity (leading to no direct generation of greenhouse gases) and natural gas capacity (which is cleaner than oil and much cleaner than coal). In August 2009 Governor Paterson signed an executive order setting a goal of reducing greenhouse gas emissions in the state by 80 percent below 1990 levels by 2050, and he appointed a task force to recommend how to achieve that goal.
Hydrofracking
Climate change is one of the issues lurking behind what, late in the first decade of the twenty-first century, emerged as the latest hot environmental issue: the extraction of natural gas from a geologic formation called the Marcellus shale, that extends across much of the southern tier of New York and into the Catskills. This natural gas had been deemed inaccessible, but new technologies of horizontal drilling and "hydrofracking" (blasting water underground to break up rocks and release the gas) allow vast quantities to be extracted. This would greatly expand the supply of natural gas, allow its substitution for dirtier-burning fossil fuels, and generate a large number of jobs and tax revenues. However, there was great concern that the massive amounts of water required by this operation, the chemical additives, and other associated activities would endanger water supplies and have other adverse environmental impacts. In 2012 DECwhich regulates oil and gas drilling as well as water quality-was struggling with how to cope with this massive new industry.
Conclusion
Over the course of the past 300 years, a pattern of environmental degradation followed by scientific advancement, public awareness, and legal advocacy has resulted in federal, state, and municipal environmental laws and regulations that function to protect New York's unique environmental resources. The movement to consolidate most of the state's power over environmental matters into one "superagency" has helped New York deal with the interrelated factors that make up our natural environment. Every level of government has been involved (federal, state, and municipal), as has every branch (executive, legislative, and judicial). The complex legal, political, and financial relationships among these levels and branches, combined with the technical difficulties and scientific uncertainties, and the international nature of many of the problems, make environmental protection a challenge whose outcome cannot be foreseen. 
